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12 0 0 2-2 4 6 6 2 4 



1 



[ttttift$©fl6eB] 

tmrnvtsmtetrnK., temwRmztitz^vt^m®- 
^ * > c i t> mat, s nt v» % nt&s i * & <* 2 c ib«© 

*ifc»{b3E«&7;* 5»*S 3 C§3«©£Siii?§S*B§« 
flu 

fc«flsSlfc©iS-&*Ji*fc:iMIU «SMb*Rfcfc«fc!>* 

X 5 m&m 5 fBtt©&*tt«£k*:nSffl©fl; s# 

[»*S7] S^b#£f&#> S«¥«tt-0. 3 

0. 5V (vs. SCE) ©«6H"Cfftoft4ll»#SI5* 
fctt 6 tf3«©fel8iiiSfS*Bgmftb©#S8*as 0 

[ ffi&m 8 ] «5Wb*fi*fc SfSMJK 0 ~ 1 0 0 -c 
CDlBHtf ff 5 ~ 7 ©^m** 1 rDKE«© 

&m t ©>i-&^cs» u s^b^sjstitjfess* 5 

J5M-*aiJj&S 5~8 ©V^ftfr 1 -3fcfB«©6*flH6S! 
[0 0 0 1] 

[»w©«-r *#6Wtt, &mmmm±mm 




m m™m ^m^tz^mmmrnxmnmo^m^m^ 

[0 0 0 2] 

[t£#©fiffi] &XJftt£!:fcl**ib (WT, r^|M 

*XS*>©T-fc£o 

[0 0 0 3] £©J:-5£*»«ft©3fe«*»#tti:bT 
£tvrv>£,, ^-©J:d£*RiSSi:bT{^ mx.^ M 

# tz&mmit®*m i**m ^ tzxmmm&mf e> n s 

(«P*F*2 6 6 4 1 9 4^) . 

[0 0 0 4] i4li, «e*©*i»«^©jg«ij«*5\-rK 
ffl©«*waia-T?*a- £©*»««&!£*©<»: 5 

Lfc3IW3 21t:, iHb5^>&if©#?Ltt*« 

*** 3 3«jgj0ju ^cD^m^m»m 

3 3£fesit£i!K»£ii--5o #?L14*#{*« 3 3 ©HfttfJ 
30 ft*?****-* U <6»*S.fctfiaffi«J« 

■rs*js«c4f*^6n*. *t*3 5ca&3 6 

&£©«*«* 3 -^-r ><?U ^JLtt^SHWi 3 3 hfi 
3-3 6 &ttmt%&5£m.W3€i$#-3 1 fc*f«S3 
ta^bt, ^©Ht^-vUTH5iSiihbT«Pt«3 4^ 
ttAb, awsa#{*:3 1 k*SM3 5©HH**#*^« 

[0 0 0 5] #B8¥8-2 3 6 1 6 5*&*M3* 

tf«fHH¥9 - 2 7 3 5 2^;&|glCii, Sl?«©^«n* 
l55±1-Sfe«){c N -ittSC (1) : 
40 [0 0 0 6] 

[4b 1] 



LM 1. 

-Of-fc— CH O-J-R 3 



(1) 



[0 0 0 7] (iC^, R'^JiVR'ttRl-ifcttHfto 
0iik±<DmWXh ►)> m / /niiO~5©®HT-$>5) T* 



xmmmifimmztix^Zo 
[0008] n#a«jfctt % ( i ) t-a^nst^ 



# 

3 

[0 0 0 9] b*>U ±83©&«fclB«©aWH t *b#*l 

fc*fc»K y;H*©«R*ftfiM-rs feat, 

#2 1 fc*l«2 5©«HtSU»tt*S*Ufcit±ftff d 

[0 0 10] 

i@iBc^m««T*fes^b^-ai^ffifflbfe N 

* - i: £»M f 3 o 
[0 0 11] 

##§B.8:#e>tt, ±fia©» 

CB/&£ftfc^BJ^1tMkaJISe»Ki:©H£, 

^T«**afbS&— >ISjav*«Ci:fc:J:»K tfcfc©**** 
B^W-rs*^affei:lt«<bTs ft«J{iii«44©i§5V^|» 

y u * «> 7*7 ^ 5=- v * MSfc k©f Uffl 4» uffi & 

[0 0 12] *>< LT, #»UBK:.fcixkJU Sl&£«©ft 

* s ««*nfc*?u4**(Mii:*-*' u master &*-r 

[0 0 13] *«H8t«k*i^ S8li)l»«©3lBfc 

s n & s«««ir k k © m t , tfna 
■««ii©fip*#8cic:i3v^ ^?ws*iiw*jB*^ufc 

awS«*i:»fb#Jfc©»**ttC«*U «*Wb*fi 
[0 0 14] 

[»J»©SSIIi©JI2J»] *ftH<D*imtti, SB^atg© 
«iiit:^jEK*nfcaiWS»«Kk#«tt«IRi:©iait, 

[0 0 15] ftfbg-fltt* «ftfls¥SJ6^ -Tftto-feffl 



3) ^Pfeifl2 0 0 2- 2 4 6 6 2 4 

4 

tthUfbMkoa^iiM^StRU «*Ub*fiJ6fcJ:!> 
[0 0 16] WftfcLTBU ttttfl. %ftrtH* JUbfl* 

10 UMbMfcbTHU ?Ll?s fiS*. yja-WI, 
b<U &»-C«9UR#ttCff£ b^„ 
[0 0 17] flttfcNMdl ***©}£ 
<i*W*b<> W£^fc&3J:3fc*ft*ft©*»tt 
* rfi-^-T -5 c i: fc «t D § -5 . J§ 0 . 
0 0 l-vlWy-^MSWSK, 0. 3~ 
0. * wi/tfftfcW* bv>. *fc> flMbftl© 

igjgau o . i ~ i o >j * h frmm&fts. b < , 
2 ~ 3 * y ;mb*»fc#* bv> 0 fc£ u ^Yb»J 
©S#7KSi4©fPaiMJ; t) fc^&v^^;:&:&j»ai* s *rtB 

20 -Ta©T\ ±IB©«flM6HT?»R-f «©***?* b^. 

[0018] mmt^m.m^^xm.m-t^o m 

*f@43«tV#^®fii^S«b, «l?at£^TODl- 
5ii:CJ;!)Cu (II) ©Cu (I) ^ffljl^t^^Jt 
f*©ftl*fl#fc«fc!K ^?L14*«#a±ic^b^-^A s 

[0019] «»Yb*fij»t±. mmwn- o . 3 ~- 

0. 5V (vs. SCE) ©®fflT-fTa©* s »ibV> 0 

30 f>ir> *fefiv^^ctt^ «^y^*»i6i4©-?<a 

[0 0 2 0] *^b^S/*;{ix Sf51«0~l 0 

O'CWlElfflT^Td©* 5 ^* bv^„ S^iSJK* s ±gB©®ffl 

j; 5 *)is®©*-&t{±s m<tm-m(omMmm.i) % m< 

»)s ^?L14F*iaJ-r*©^J5£A s ^-i:*?>©T-« : *b<^ 
v^o Hi©ja J S* s ±fB©®H.t!3*)®ia©^K: 
tt, ^b^-^©J5£^JS* s 31<'fe»), aK^©ft«S 

tt if&M < 5 ©•£$?£ b < 3& V^o 

[0021] *awbgsfij6©3Srseti\ 2fiiiC*3«ttf 3® 
40 ^5;©v^T^^•r*fc•=>■r*)<tv^o 3fii^;©Jl-&^cfflv^s#^ 

SUkbTtt^ SCE 1>«88) x NHE (ffil 

ip7K^«^) > RHE (7jc^ffiKl*5tti>aIja»7jc^a 

«) , nce t>nm ■&¥&mft>tiz>. 

[0 0 2 2] Mffit VXit, fi&s ^> My 7H 

k mttzifimfbti. ^i:*>T*4)^* s iRf^c^(fSbv^. » 

S^M©pH©f£T* s 'jN^<*:»7. gMbSg-SIfcgJg 
50 [0 0 2 3] *fc, *+U7«i««k*4BMb»-«l 




5 



2 0 0*CSKtapj»bTW«l*ffJft«IB***. 

5 o vmmx- 3 o ^■raei(E7 , =-;vr s - 1 c «t t> , ^ 

[0 0 2 4] dr^ 'J TttSBSJ&Jjfc-rs^JLtt^MW* 
tt, J^&£f«*©^ffli©*>©£fflV%£;r£# 
TfSSi* »£±£^££ft&Mtt©^?ltt*3l& 

»^©stR4:bTBu ma*. ^^^a«s 77^f-> 

**K*tifJ& t *sfcr 6*U <P'T?&j®SIH4©it&V > >*1£ (SIB 
[0 0 2 5] ^?Ltt*«M«B*at*R±CBJ«-r 

6 c v d & * & a: m o c v d a?& if tc «fc *) ¥-mfom & m 
as* y >trm&tz&*j)\'->f)i'mi£Z£.£ 

[0 0 2 6] ^?L14¥»#a©!88?Bu WtlR^Sns 
0. 5~2 0//mifIJgAWa:bt'>o *fcs ^&$&*£|Sl 

\ClZ, 1 0-2 0 Om'/g*IJK*Wi;bl^ 
[0 0 2 7] £?U4*#f«ifc*lja-*-S*tt4fc bT it, 

y^A, ^^hDVf^A, fiftfb* F^A&if 
CD^n©*a»<** s *tf 6ft3„ Cft6©*«4tt2«fiJLt 
£rl-&bTfflv^;r fc&T*£3o in?.®*'?*, ^ISI 
2c£fc £^©j&;fr6SWbffi«M3«fcU«Wb*-* 

bv>. SMb^>i:b-rttx n-*— em 

^$Mb7 i *>^#&if#W'£>ft3* 5 > d*t6li 
[0 0 2 8] mm<D&1l&¥&foM<DB)£J5WX>lztett 

m«s **lT*fct*^?Stt#^#HftT» 5 0 
~8 0 0 o Cf!JK©tSBrtT\ 1 0#~ 1 2B$IH8£fT-5 

q * fc fcttas * b * *t 2 0 w±fr a d t #T- g 5 o 



4) ^Nfi2 0 0 2-2 4 6 6 2 4 

6 

[0 0 2 9] ^MMMS^filbTtt:, rpflRSftTVS*© 
©■5-fe3a^5&¥*9!t^S> 0>J;tfcf 1~5 0 0 nm|Ift©# 
-*fe{±{b-&f5^j»{*©^*:if* J ^{f 6*15. 

3— y ^71ol— ^;i/&if©7/7^ £&S*£> -fv 

t"p tr^T^n— ;i/^if©T;i/3— -f vro 
tf;i/T;i/n h m if ©Si^$g8U 7.k& if 
\f£>n&* Ti (OPr), N -fyrnKA'T* 

10 3— ;k »R#J;tf*fr6fc3fi^*»SJS^*£4:*> 

[0 0 3 0] ^?Ltt*»#;±K3l6fll«*Ji:UT« 

[0031] m^t>ti&&mz. m*(Dm%%w&3oi. 

H t * 4 fc » c x fi*^? * K ^>;i/«s 

20 r^^^^fts kFn+->;H, ti«p+->7;i/^i' 
^;w*>K*s ^;i/*7°has 
-;i/S*if©-f n**atfc*-r b 

[0 0 3 2] ^>^-u<v^*(is ®jg««©6*i:* 

igi*® itf c © ta © m^fe-m <tmm\z-tz> m%,mm^ 

□ ^>r->^fe^> j>i?Jm&m, 
[0033] 6*ft*jsirs*«ittx 6***»-r**» 

©Tf*n«»tlE«**x-rH tfUfc^ J-^y-;i/*if© 

r h 7 t F O 7 7 > & JfCDi-T^ 7-bh- 

>-fbflgflSK^b7j<;^s if ©ffiJKSlHYti**, 

^if©x.^^;i/^ 7j<*ifA J ^{f e»n*. cti6©^?PJ 
(±28W±ft«'&bTfflv>Sd4:*T?*5. 
[0 0 3 4] 8*ftce©&*fUStiU ffiffil-Sfi^^.ttP 

ti s ia± * 5 fc © c g s « w i^sjkt- * a 

*bV>„ fe^SKiix M«5x 1 O-'^/UfhA 
[0 0 3 5] fe^^SS? b ^ 
50 1ft|5S^$tlS*)©T-{±^<> «*«*»S«TJ, 




( 5 ) 



7 



momm, »*©»«& £fc 

*j»&T©inJrF-Cfr*.ttJ^. ^tltci!), £?M£¥ 
[0 0 3 6] #?L14*«f*Jl©^jEiE^«©^(co 

jwb^siBK: «t 5 &mm<t®]<D&i[ J &¥mfom*Mi&ir io 
na^, &mmitvsk Lx&mibwffi&ttfs. bu» * 

[0 0 3 7] fifhbttt, S9»<OfijR^tr6*lx -f 
>*-n^a£*r-rs«tje©fc©#£?£ bv>. 

u>fi*, #u K'j y >*wi»ft*fti;WF* u>. 20 
[0 0 3 8] mwmmwLifimm&i&TkmwiX'&ziSi'gt, 
*©$&8»±, 0 . 0 1 ~ 1 >j v k )immifi&£ u 

<, 0. i~o. 5*;i//u * wi/#Wfc#*bv\, * 
&x fiSR©*flEi:bTi±s 1 x 1 o '-i x 1 o-*^;i/ 
/'J >y hiWJK, 3 x 1 0 '~6 x 1 0 '^;i// 

[0 0 3 9] «»3M8fcffl^fe«$Mb^£«Co 
^TKWT*. ffiS*3ESB*&f£i:feJil©rlllr?g*£tc. 52 

NO.'+H, 0+2 e"-9-NO, +20H" 
Zn" + 20H ^Zn (OH) , 
Z n (OH) ,->Z nO+H, O 

[0040] mzut^&fo&s mmmtiL- o . 7 — 

1. 3V (vs. SCE) ©|SnT-f?fc>*l£>©A s $?3:b 

ig;?»fv *fcfiv^»^ttix M£fi* «y*a«j@cs©-e 

Sf£L<&^„ 40 
[0 0 4 1] m^b^S/iStt, S«MJK0~ 1 0 

O'CCDiBHT-ff fcns^tfff* bU» £Jfciaft#±ffi© 
46B£!)«ffiA©tB£KtiU JftftaLK* 5 * < * & 3t« 4: 
©W»te#lK&S©T-#i;b<&^o £f&«LS 
#±§3©f&l3«k »3 6ffi@©*i£i<:fc^ KISjWB;: S>*^ 
(DX'IK * b < fcV>. 

[0042] «^b*s*scD*atts mihm—m<Dm& 
<, affiscctt'&cffli^^wffifcUTtts mb%- 

m(DMf&iz#^xmmlstzb<D&m? 5>*xS. Sfcs ffl 50 



^P^pH2 002-246624 
8 

i>3*t«4:bTB\ EM&JBtf*? * bv^. 
[0 0 4 3] ±B©£f&£Ca*'*"*:£!K mitMfficDM 

iz£.zt><DX&&o £©£s)oi*Ik::J3v , >T, sts^tfe 
ffp^Sft^o ejR©««i±x mitmmo (oo 

2) ®fc*fbT{g$fc!ft{cj@;:£>o ^©<S*s K-fbffif&fcJ: 

(002) ffl©jEB*#jiwH3*u (ioo) ^rat^A 

d©«td£bTs 6*ftffii*bfc»fl3l6tt©*?L 
tt^&M©^**^ (Chem. Mate 

r. 1 9 9 9, 1 1, 2 6 5 7-2 66 7#I) 
[0 0 4 4] 

znt><Dmmmiz&*)* : %wtim%.£tiz><b<Dx- 

[0045] mmm 1 ) *»w©hbe^i i £0 1 
-^-tutiat-a. 01 (a) ~ (c) £ ±0*1212 (d) 

~ (f ) it, *»BB©*»««h<Of^«xS&w-MWSK 
fflffeS. lfi^^^ft^ 2tiSB§#SKx 3fi 

Pflx 5(igS^ 6ttlB8*W* 7{±SCE («wre=»* 
SS) v 8tt#7 L >^2j-^^ s> K 9ttgMbMtB. 10 
fc* (6&Biifl+?U&) 8ttu 1 1 1 2trtWb 

SB-SI, 1 3ttSSSSt. (a) ~ (f ) ttfWH*M 

[0 0 4 6] 10mmxl0mmC3!J7^M UCS 
nO,»l8aMlJBl2ftJfcJsBb& (El (a) ) . 
T% SnO,j8B83¥Sflg2{cy-Ki^4Bl<3^l^ 

»B6A»6©»J-K**S8»U #llffli:btSCE 

6ft3l/9^»©^®«tteF«5K:»«bfc. -©^§§5 
0. l^jV/V v h)lOfflWtW$&7&<mW.K:^*S>'> 

7j<i§$3£A:Jxfc (01 (b) ) „ 
[0 0 4 7] gfg5rt£7 O'ClcmfeVs ^^bS« 
(EI^b*V>) Ct51IBiffi-0. 7V (vs. SC 
E) «:6 O^HEPADbfco C©«SPKlfcC J: »K SnO 
■ SB^2»«M2±(c:, i^-i/>Yfe^4^fiftbfc^b 
MSS6©#?L14*«^J14 s ^^nfe (01 (c) ) . 
itet,>-r% Ctl*l*)l 5 0*CfcR£Lfc*5*ISC3 0^ 
Silt, *?Ltt*SW*»S<e«l**fc (02 
(d) ) o 

[0 0 4 8]*VNT% SnO,aflB*«K2CU-l«l» 
Zmbtttt, i&r*si/if*9 v b 8©^ffl«i^g!^b> 

*<dmmiz itmwftm 1 1 A s e> © y - k»*sbr u # 

itii:btSCE (fiSffi-B-^^SfiS) 7^'J7rV> 

xfcjfcttufe. ^n?>4^7^ss©##ait^i§i 3t 



( 6 ) 



i&Bbfco ccgtgi 3£, 0. y hfr(Dffi. 

WH**«CAa* 3 v h/VCBfffS-ti-fc** 

ifcfcAftfe (0 2 (e) ) o 
[0 0 4 9] SSI 3f3^6 gc^-fbSiS 
(07jsV>&V^ CfcDBUBffi-O. 4V (vs. SC 

E) £6 O^HEPiQUfc. £©WB£Jfcfc<fc?K i**' 

> Yft* 4 bfciHbMSS 6 CD^?Ltt#iWWB± 

(02 (f) ) o 

[o o 5 o] ■f®^ Mmmmthx, mitm-mi 2 10 

±C*;W* 'J >jr&CJ:>}&fttil5 0 0 nmflJg©JBI 

SB^fef* : AM - 1 . 5T-fffbfetC^ $S$&«Sit 
«8. 9mA/cm', MRBEBO. 5 1V, 7 4 )V 
7r^-0. 6 2, 8mb*2. 8%T*feofeo 
[0 0 5 1] (BffiOl 2 ) £SKft 2 itttLtfciN* 

BMhJB-«l««ftaiT-r*#JSC«fc 'JTmaJBi: 

[0 0 5 2] ^tt^#i*B£&S®4b^*>B©JI2J5R 

(5^ *#5S*tttt*U : AMT-6 0 0, T^* 

tfSSSffi, ¥iSSt®3 Onm, tbm®*5 0m'/ 
g) 4. 0gt^ifv^'J3-M;^?-;n-f 

;i/2 0mlJ;4f7Xt-Xtffflltv ^-f>bS/i 
GBBtt) £f#feo 

[0 0 5 3] »&*lfc»fl3*-* >gt©»J««lM**» b* 
— l/l/— Pfc/BWtBBl O/zmllja, Bttl 0m 30 

nfcSno,affi«tiLhc»Pb&. cin^ioo-c 

f3 0^?I««bm 4 6 0°C, ®&#BSlT-4 
0^-M^JEiSib, Mff8/zm^JK©^b5 : -^>IK^»fco 
[0 0 5 4] Jfefc, (Solaroni 
x*±§g, SK£ : Ruthenium535) £ilJK4 
x 1 0 'J f MI/TBzk^y— ;i/£BBbT, 

u we o*ct;w2 o^iawai**&. 

[0 0 5 5] B<b&-B£«B2 0wt%££?> 

i^CTt b^ b y^i/can*., iBVtftdKWTft i o# 
mz-stzmt*-* vnswrr**iRftw 1 5 o-ccad 

8ftbfc*y b:/b-b±£a8BU afli*-*>BLtC» 
*bSg-ffi©£«f#£flSTb, m^m&BbT, 

C©BT~85*©ilI« 2 0 m^t» 
iEbT, S3fc^«ta^b^-»* i e>^S^^UT 50 
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mmm^mvtzo <iu b3©jpmiije8Bu »hb»«b 

S#b*JWbffi«&-e**. #^T% ±ffifRH«*l 5 0 

°c, ii»i^3 0^?-Hafe. 
[0056] fmm 1 fcisHtt it, ttiam& 

ftfiWKU «tIS^bfc. BJS0J1 kl«Cl/ 

t, n^tzxmmm^m^.^ ■ am - 1 . st-mi 

bfcfcc^ M*&Sfti«9. 2mA/ cm', MSfcBffi 
fitO. 4 8V, 7^1/77^^-0. 5 3, 
2 . 3 4%T-ifc-3fco 

[0057] mmm 3 ) ^?Ltt*«<*« t fc s BMb?- 

[0058] Ti (OPr),SS5ml, -f V7*PK 
;i/7^3-M0ml, ffi5. 5ml*5i^7X3ml 

n °a£ : P - 2 5 , 2 1 nm, tb*H* 5 0 m' 

/g) o. 6g^in^., «B»dB*rc 1 o#B#ft£ 

[0 0 5 9]}fc^T-, SnO.gWllSMLt^ 
7 7,Ii«l 4 0*CKiO*l(bfc^v b7'V-b±fci9; 
Bb, ^7-U-tt-eSnO,S^S)8l±tlft^^> 
JK©^J58ffl^**^bfco #77,Sf££*y 

b TV— b±£**J 1 5 «ILT, Bfb?-* >Sfl®J& 

fSffl^ftftteanks-e-fc. &tc, w&*ifcBKfc4 5 0 

•C, ^MTT-3#iffl$&*§£-e-t, BWb^Vfrfc&S^ 
?U4^MMWBS»&. *^T, B«B2i:BI#fcbT, 

^m*m»m ic &« s war s * fc . 

[0 0 6 0] ^Jffi^iJ 1 bT, #?Lffi*« 

^BCKfb^— $!3fr&fti>**U7tti!iMJi&Bf£b, *f 
|q|®BSJERBb, *H«ri^^J5Kbfcc ^BBlfcPHt 
Kit, Wfeftfc^BBmftB^M* : AM- 1 . 5f 
f^ffibfetc:?), m*&B«EB9. ImA/cm', Mifc 
SSffiO. 4 9V, 7-fJP777^-0. 5 9, ^&$J 
5p2. 6 3%T-fe-3fc„ 

[0 0 6 1] 

i^m^mi ara«s©BBKj&j«s*ifcaw»«R 

S. bfctfoT, ^*©f*tt:*3«tU t 'y;i/^i:*©)^H^ 

£ !}ifi/&£*tfe** u 7ttjasjis*-r**B«Bi:Jttt 

bT, ftW«^14* s lS<'feS. *^5W©*BBm 
©•ftSl^iSt-tt, -r^tOXSCB^b^SJ^^ffl^S 

jg-^T- g 2> » S £ £ # t- # § o 
[HB©tt**RBi] 

[H 1 ] #»ll3©fiB**B*»«»©#»xiIS7p-r 



( 7 ) 
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12 


«&ffHlH7r&£ ( (a) ~ (c) ) o 


7 
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MBSKT®0T*fe^ ( (d) ~ (f ) ) o 
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[0125] z<DMmmfm\t\sT&, wtis^sji* 

[0 12 6] *«ttffi»J©^#«i:bTtiU »C 

t, 0. 1~2. 5jumo im8T?&a©##*L<v 
0. 5~2. 0/zmo lgftT-feScDA J «fc bV». 
[0 12 7] Jfc* x SMb^* >t&*#7-*-#--tfS©- 

(om^mmifi)^^m^m^-t & © * wit b & v^-&c 

[0128] m&MMt UTfcfc, lkjft# 9 0 0 "CfiJlT© 

[0 12 9] :©«^ «BSIWWi:»b^*>»*i:© 
SB^JthbTttx *H:l»S**i&V.]&^ 09*. «U te*tb 
t* 1 : 9 9~4 0 : 6 OUST- &£>©#&? * b <- 5 : 
9 5~2 0 : 8 OlSffeSffl^J: 5f*U\ 

[0 13 0] CtlCit), IttftS, 9 0 0'CWT©fi 

rn.xm.rn. (mm) x-zzidx, =m<t?-*><Di&mm& 
i»ih (mm) fact**-*;**. 

[0 13 1] [§#Jf 4©BJ?K] 

<C5> Hiex|l<A5>fclBI«©XgftfTofcffc, 
MEEttffi (jajS-tfx 1 0- ' ~ 1 0" ' T o r 

r) (Dzsttimfc&nm&tpx-i&m (mm) ts. : 

i:#T-£3o 

[0 13 2]<D Rfb^-^Vft***^*— BSBonK 
<b^*>*&*£lt*b&^t§-£ix fclXtt, -Writ?* 

£*m%.lsX^2>W)-&, b < ttiaK 1 0 0 0~1 2 
0 0°CigJKT-0. 5~10«K^$ft5. 

[0133]© xgnbf 1 * xDmmmm&Tj-*— a 

S*>£;i>5^uM^i|®i£TS-fc£ffi«bTu&i-> (B6lt 
bfcV>) m&s ft £ b < tiffiJg 9 0 O-CKlTSSt- 1 ~ 
2 6l$fg*IJti:;*ftSo 

[0134]«t^ d©i§l§iv U3f2lfI<A5>fc330- 

imm (mz.it, mmm) &s c©n?e^t«t?> 
[0135] z.<D£5t£m?m.Wim&s Mb?* 
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5 L *>*&*KS£-*-«kdfcbT*)«fcV'>o ~ft£>©i§ 
#ig<C5>fc#tt*K?«*i&fc£«ttJafclU 

[0136] <C6> jfcSJCJfc bT\ BufBxg< A 6 
>i:|ei#©x@S:ff do 

<C7> mifBxg<A7>i:|5ia©xfI^^ 

do 

[0137] <2D>: ^Jg^Wi* 

10 [Rib?- 

<d o > ;i/^;i^S©x^{b^^ Bffl 
©xSHb3^>»*h£m«©lBi§rtb CTj-t-vmv 
x^b^* >»*©**> ^;i/SoxBMbf-* >»*© 
#©»^*>^tr) Ct, E^b®-&bT*5<o 
[0 13 8] cn&ox»fts^-^>»*©*ffl«- 
i£tc{ot, ^ott>*S^©'J>'5:< i:*— 3&****r 

20 it^flS. 

[0139] [M^M (£******) ©MS] 
<D1>~<D4> SufBxifKA 1 >~<A4>i:|s] 

[0 14 0] [§^I4©M] 
<D5> Bul3xg<A5>i:PI«©XfI^ff d. 

[0141] <D 6 > j&gfcJfobT, |ulBXg< A 6 
>i;|5j«©xi|l£*Tdo 

<D7> &fc % mil3xm<A7>i:|5l«©xg$ff 
do 

30 jy.±©«td'&xfl$rigT, §#B4#ff t>fl% B 

[0142] <3> mz.i£&&mip<o-&z>m3 

©®BI6©±BC m2<DnM5%Bl&?&° 
[0 14 3] ®2©S8g5«i, m«Cu I<S*»«K 
^«¥*fctt!S« (#i!0 b£fg2©»£5©##4£x SB 
3©t|6©±ICx mft r-f vtvy, — 

-;i/3-*-*©«l»|!8CJ:!), !fi*-tt«lbfc 

©fMLSsfe^i: Itfc b < 5 0 ~ 3 0 0 "C 

40 mm, i »~ i wwnats <tt)»*b<{iiajK7 o~i 

8 0°CSJgs 5^-~3 O^-SJKt^nSo 

<a»©i*fffta»igffoT«ww- a id c b-c * «tv> 

[0 14 4] COjgMtfcbTtt, fcCPBJfcjarfi&lr^x 

09^t«x T-feb-hu;K i^y— ;k ;k -f 

*?© 1 a*fctt 2 «fiJL±*tt***3*TfflV • £> C i: A S T- 

<4> *C, ^l©a^3*5iVS?fcJi4© 
50 «S«xi:x *2©«ffi5i3J;V»3 0«ffi6©«Ui«4: 
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S*®4 tm 2 ©®BS5 b*Wm* 3<fc"5CbT& 

[0145] *H«m 1 T-tfU 4 ©±BK 

^2©««g5, *3©««6*JR^ aWbTKJil-* 

[0 14 6] <f2iWBi>*C, *^B^©*I®** 

[0147] i6ii> 2 rn.mri.rn 

[0148] y.T% H 6 Cwt*itl 1 0 fc^T, 
[0149] 06 t^t^BlI 1 0 B\ ^1 ©*« 2 

ob, mi<Dm&2 o<D±m<cmm$htzmi®m.M3 

Ob, mi<DM®3 0©±atCBSB*nfcS> l 6Ji4 o 

§^fl4 0£Bt?<fc?CbT§§:fi£:fu ^©WSBC 
JRIAfflIB 8 0 90t MSB 9 0 

fcfl-bTS^JB 4 0 t*HSl bTi§fi£ftfe^ 2 ©«H 5 
0£u £2©flt&5 0©±®CK»3*tfc*2©*«7 

©BJSB) 8 1 il^WbTV^i). 

[0150] wt> *««5i*fco^-r«iBi-rs. &i 

Olfi2 0ft, fgl©S@3 0ffl3d3Wefc*K 
[0151] *|tE(BK*©*HI«» lOTtt, 121 6 Ctjs 

-r«t^{c> mi(omR2 o«i««ast8!sio«i3 
feSo d©fc», mi(omR2 o43ctt>-^i©«®3 o 

J14 0©S#fflfc*&Jfc«fc<i | Jji3'&3 
[0 15 2] d©§gl©»1£2 0*«trJ c aiE-r*!S2O 
£4K7 O&l/ttiu ^tx^tK 01*. tf, #fi^7^« 

\) Y (PC) ©J:3&*flB*tt*> *&B\ 7 

)v*-<52»<d&? te&mttwmo i ?i * fe i* 2 a w±* 

[ 0 1 5 3 ] m 1 ©*K 2 0 * JllfMS 2 ©»£ 7 0 Off 
[0154]$1 ©£4K 2 0 43 J: V» 2 ©»£ 7 0 

(is -e-avetu o. i~i. 5 mmfiKT- &£©#£?£ 

b<> 0. 8-1. 2mm@JKT-$)S©* J i5$ft b 

[0 15 5] £tz, »1©»R2 0 43±tf»2©*«7 
0$#ijxfl/>rl/7^1/-h (PET) ©«fc3fc7 



1/* (U^tt*t*4) ^©J? 
£fcbT&> ^efL-eiXs 0. 5~ 1 5 0 ,um|IJgT-$>£ 
©*W*b<x 1 0~7 S/tmgftt-feSO^iDffi 
bV>. ^©^l©S«2 0ti, e»BC«5UT** 

[0156]I1 ©ttlfi 2 0 ©±S£Bu JitK (¥« 
tt) ©SB1©«®3 0* s i3!S;*ftT</M>. c©Sgl©S 
13 0(1 «HtS*3l6i4 OTflB^bfca^Slfffl 

u ^sseibsi o o^eats. -r&fc-fc* m$i©®§& 

10 3 0BU 

[0 15 7] C0il©i113 0©«J&fa*4i:bT«U 
0d;ttf> -fV^^^f >**1M K (I TO), 7f 
*l»-rbfeiMb» (F T 0) > SMb* (I 
0) > ftftifl (SnO.) ©J:-5&£JMMb*K 
z:r>A N =.y$vK *pa, fi^ ^ Si> 

5 s -* x *>*;i/©«fc-5&^JS*fc(±z.*i£>&£ 
bd&«© i«fctt2«u±*«**fc*Tfflv^*c 

[0 15 8] &1©«@3 0©J?$ (¥*S) tbttt. 
[0159]|1 (DMm 3 0 ^BugBW^M^'fb^) (SW 

&m&&mwHb<®) r-mi&tztSi'&s ^e©*^hb-c 

tt, 0. 0 5-5/zm^JKT-feS©^* b<, 0. 1 
~1. 5 //mflKT-feS©* 5 ^^ bV~. 0 
[0 16 0] tfcv ^1©S^3 0£tufB©^B*fctt 

0. 0 1~ 1 ^m|IjS-C*$>S©* 5 « : *b<s 0. 0 3~ 
0. 1 /zmgJST-$>.5©* J <t»)Sf*bV''o 
30 [0 1 6 1] |gl©«fig3 0©±®Hfcfc, S^6»4 04^ 
Kfi$tlTV>2>o CI©S^)i4 0(i, BufB^l^M^ffi 
©S^Ji 4 i: |l]#©«fiRi:-r 4 £ i: * S T* S 3 « 
[0 16 2] ^fc, ^1©*@3 0©±ffltcfcJu S^tB 
4 0ftHtr±a^ ^«B9 OA^lft^ntVNS. -©^ 
fB9 0©l*3»tH: % S)feJi4 0fc^-TS^2©SfiS5 
0i:T-JR«fl^M8 OAsfflfiK^tv, «i!i1-3«^K^m8 
l*sjR*fti*nt:v>S. 

[0 16 3] C©SgP9 0«±> *ilil 0©«^a 
flff«CI*±1-4§*ll:»*ri:bT©«M6fe*bx £fes W 
40 1C113 0h^2©Sfig5 Oi;©fBPH (BgS6) 

[0 16 4] Sg|5 9 0 (3^^— -y-hbTC^tE&^fe-B- 
fcW&Cttx *H»Yibl 0T-Ji> ^©^iJS$:«itt-5^ 
hs <J>fc< t*S*ffl4 0*=fct>*«)l?H^8 1 

(SS?K) ©^*B)5±-r3-t* J -r-§S. C©fefes 
*K»rfel OT-tts SP«^t«8 1 

[0 16 5] Sg|59 0©*S (¥J«) v 1-*^^, 06* 
50 ©ftW|p]©JI£J£s #t^$iT-*cV>^ ^J^.«s 0. 
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1 — 1 Omm*i,K"T*;io£©/!) s *i?g; b<> 0. 5~5mm 
m&T' $> 3 © if £ t) » * b V > „ 

[ 0 1 6 6 ] ggfl 9 0 ©it5£ > f&t>%, El 6 

0. 0 0 1~1. OmmflJKT-ifc £©#£?£ b 
<, 0. 0 1~0. lmmHJgT;&3©A s «fc5$?£b 

[0 16 7] ^©«ta^a59 ott, mmttH-cmmz 
&mvkwm*7^ y***m^©?*>©i«£feii 

g|59 0 tc*^- !ti:bT©^ti^^fe-arS*-&t^ £ 

#'J;£— #*-K ^a^^^W»^fflV>S©* s $f^ b 

[0 16 8] ^g($9 0£, mil (SHuS^X 

© «fc -5 &m*a£ Wit *m-f S M*4T-«fiK b feig^£ 
8\ ft©l?=UWC#?MgP9 0©»$&^f^ ^b£BS 
±-f £di:#T-#, *R§*rlfel 0T«B\ «HKjStt8 1 
©*»ft*J:i>fl^fcl8JtbTW&ttS£Bia±3*S 

[0 16 9] Z©J:5&ttjSlJ&»e>Bu K«9 OS 

fiuRft 1 ©*« 2 0 * tz^vtt Z>m 2 ©S« 7 0 £- 
ftttOlCMtit-f 3 «t a £ bT *> V>„ 

[0 17 0] ^g|5 9 0©±aCfcfc.. g^JI 4 0 lC*f|Sl b 
T^2CDS«65 0 A J IS;g$nTV^o Cfflf 2fflil5 

Oil ^gPHSSl 0 0^lt«^nfeim fttt 

■rss«?HS«8 ltf^-rso i-&fr*>> fg2©«& 

5 Oil HfigS^^So 

[0171] CI©Si2©«2i5 0 ©*Wtttt4 fcbTBu 
tu83^1©«H3 0f^»ffc*)©i;|5l«©t)©*fflV^5 

[0 17 2] ®2CDSH5 0©#£ tbtlt 

[01731S2 (D9M 5 0 ©±Bfcil ¥*#©!& 2 
©»R7 0#R«3ftTV^<&. £©»2©S*£7 Oil 
f2©lffl5 0©^gP»T-feS. £©Sf!2©» 

[0174] iK*fl£Fi§ 8 0 fittt, B8¥Ri: bT, ®8¥ 
»@*£8 1 jWBUAdftTV^S. Cl©«8?ft?g$i8 1 i: b 
Til ttfclRSSftfel^ «jlB, I/IiJR* Br 
/Br,^ C1/C1,J6, F/F,m©<t'5^^D^ 



11) ^PNfH2 0 0 2-2 5 2 3 5 9 
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mno * s #£b<j8^e>*xs. «fc&jw*wfcii 

s^^^iva^-fbU^^ASp^s© 
Tertiary-butylpyridine* J ^iD$nfeT-fe b - h 
SS?bfc^> Iodolyte TG50 (Solaroni 

io [0175] mmmmms 1 *©«8?«f&fr©igJK 

*fi) tbtli, ftfcRBje^ft&v^ 0"Ufl 0. 1 
~2 5wt%?I J KT-$>S©* s Sfib<> 0. 5~15w 

t %mmx- & % © # <t t) * b v ^ „ 
[0176] m.mmmms ictitbrii ® 
fcis£Sft-*\ mil mmtzxmnwi o©^-?s, 

[0 17 7] i©«t-5«:*»«»l 0ttt« g*H4 0 
fc, ^AWtSJ:, C©§^»4 0 (S*f4 143J:ir 
20 fi^4 2) {CiSV^T, S^-^fi&S^ti, S^-icIETLi:* 5 
«tt5. S^J14 0i:SMK^M8 1 i:©-^ffl 

t^bTVi^^^V F©ffl#?)£«fco-C, ft^HuSBIf- 

[0 17 8] ^bt, ^ l©«Si3 043«tlf^ 

gPEKl 0 0^b^ *ffigfflg! 2©«g5 0lc«i 
^©a^fi, S#K«Nft8 li:bt3^g«ffl 
SS?SS^8 1^03^^l7cbX, r 
©JKt-TS. 

[0 17 9] C© I" (»70») tt, «BH»»8 1* 

30 ^tetscb-r, S3teJi4 o©^® (saws) ta-rsi:, 

S*J14 0 (»W 4 1*J;W6*4 2) ©*liicS#b 

[0180] I, - BU *jKK«tt 8 1 ^&t£tit^ 

ibt, i2®1150i:l^ S?5:4)e.oTji7t;^ 

[oi8i] z(D±mmm i o 4 0 ©s*r 

4 l^^»mttfqI±®S* J ^S^^^TV^S©T^ 6^4 2 T- 
40 *^bfc«^tt^ 3»^i<^ 1©S®3 0lC§lt«^n 
S. S3fe«4 O^JLK^^W-C-ifeSCfct.J: 

?)> EI7{c^-T<tdt, §3tf4 0'N©^OIMSJi 
<t7J«S^S4 0hSI¥H^M8 1 £<DmMnm**%< 

©i-536£*RISmi Ott, ^J^«, ifc©«t-5tbT^ji 
[0 18 2] ST, tti^ti, mz-&ft$iX7X$fX-m 

mztitzm 1 ©sir 2 0 tig 2 ©s« 7 0 i: *ffl*-r 

50 5. Ctie>©Bl©»«2 0*3J;^2©a«7 0C 
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[0183] <1' > f 1(01130^110 

[0 18 4] fgl©*2B3 Ofcfc, I TO^fM 

£ft5fgl©S«i3 O©***^ «*BU 

[0 18 5] IS 2 ©«H 5 0 tt, mX.&&&6H 

[0 18 6] <2' > &tc, §#JB 4 0 £S§ 1 ©S® 
3 0O±BCJKrtW-*. cntt, BufBSS 1 9&SJ&m<D9t 
KM 4 £ H« C b T JBfi£1- S C h * s t- § s . 

[0187] <3' > g#J14 0 t%i2<DWM 

5 0 i:©ffitr«fPK?§^8 1 ££fALT\ 1 0 

[0 18 8] *-$\ S3«Ji4 0(D^I4i8IS (Mi) £v « 
*«#U£— ^*>£>&SSgl3 9 0©»*4T"H 

[0 18 9] 4 0 fcf 2fflli5 0 h#*f 

fSj-rSiai-, tglffl*K2 Ohf 2fflS«7 Oi:£K 

mmisx, t&mnmms utrnx-tz* -©&> s 
[0190] *mmtex'&, as*9 oc± % 

£s 5#Ji4 0:fe.fcOTtlWI»J*8 l©JSBlcm£HPS 

[0 19 1] #*«0l2ffiT?Bu SB1©»«2 OfflO 

hCBS^nt, * 2 ©IMS 7 0 (flMPK«tt8 1) fly 

[0 19 2] iSWtUt, 

©«#«) siicttfrtK B<*#©«»K*4^H:y7v 

tt©«8? K * ffl V * 5 £ i: t> T- § £ . 

[0193] i ©*& mm) 3 0 4 

0 fcCDHCtt, 8 1 £ 1 ©ft® 3 0 £&ftk 

[0 19 4] JW±> #$6lJI©£#Ji43J:V*»«i[&ftia 
^©#Hlffi^iCS'^V''Ti5i0^bfeA 5 v 44BIHttU c*x 
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[0195] $.tz, *.&m<D*mnM&* wbui** 

t» * *) © T- o T & «fc V > o 
[0 19 6] 

[0 19 7] (HJ60II1) *©«k-5«cbtx Eiit^-r 

10 [0198] ta:I100mmxI130mm 
xff&l. 0mm©53£#7;*ffl&£ffl7ibfc<, 
Cffl5^5!f7Xli^8 5'COiSt« (ORaaRfti* 

**£©«•&*) tssbtt5fc{t*ffv\ ^vmmitm 

HMbbfc. 

[0 19 9] -1- ^®5IS^7^SS©±iCx I 
3»i£lc£fK ^:«100mmx«130mmxf$ 
l,i£m©ITO«l (Sgl©WI) STIMbfc. 
[0 2 0 0] -2- JJJC, Ml/feITOtli©±I 
^fffi :110 0 mm x IJI 1 0 Ommxf^t l 0 fim. 
20 ©SjfeJBftJBifcLfc. cfitt, *©<totb-rff-ofeo 
[0201] m<t^* >»*©««] >\>mm<D -R 
t^-^—- KS©— Rfb^* >*&*£© 
®^»*>5>3&*»{b^^>»5le*ffl3ltbfe- Rfb 

=f-$ >t&*©¥*9&gBU 4 0nmT*t), ;i^;i/§y© 

— m\t^9 >ffim£7i-?— -t?M©— Wtef-Z >m^.t 
©E-grtbtts «fitbt 6 0 : 4 0tbfe. 
[0 2 0 2] d^SR'fb^^y^^s 7jc^#H^,(f 

t-s iooo'ct-0. 5mm. mm&fisztiz&t) 
30 [0203] («*r««) ©1®^] 

lfegftf^>K5 0g^ ^©7X1 0 OmLtll 

bfco 

[0 2 0 4] *C ^SXRWkKlffitt (SEje<b)fil) 5 

[0 2 0 5] &V>T\ ^^SSSa^K^SzK 1 0 OmL 

^h7jch©ffi^J±A s s 1HWC2 0 : 8 0 (fltfcit) i: 
^S«fcotc:bfco «£*\ cofcSx SS«*Ottfttt^ 5 
c p s X'&~d1zq 
40 [0 2 0 6] &V>T\ A*5iS*C> ^K^>'t4©# 
fflmi4S!l (ICN BiomedicalttSSi> ririton-X lOOj ) £ 
ft«liiiS* s 3wt%H'5:i>iat^DbTSi^bfc. i 

[0 2 0 7] [S3fcJS©^fife] ITOtl©±BCv I 

[0208] ^^t\ 5H^^^a«> i Tomms*. 

^*«©«Jif**> *-^>^7'7^ (Mttff^) 

50 «Lf;x^>-;K:§S^tfet, S«<a»CJ:t), ^ 



( 13 ) 
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#y-)l*W&L, ZZfc, 8 0U 0. 5&Nk ^ U 
5gbfc§#B&f*fc. 

[0209] mztitz&ftmte, &amt*3 2 

[0 2 10] -3- tJ-»:*1 OOmmxil 

00mmxjp£0. 1 mmfflSiil (B3©ttS)© 
±®fc, Cu ICT-fe h- h U^SM^iSTLT^ 8 0 

& : m. 1 0 Ommxlt 1 0 OmmxSS 0 . ImmfflC 
ulii (SS2©W£) fcj&asbfe. 
[0 2 11] -4- 5$^7XSfc I TO 

ttffi* iVS^iOflfri:, C u I «®43«tt>*a^S 

[0212] 2 ) ^{b?-* *) , fflt 

##lc^&l¥6»J£i£fcMbfccfctt*B\ huIBUJE^J 

i hisHtic Lt§)ti^fT> ei i tc^t- xmnm^m 

[0213] Kttf*C^*WB«*MM-fe 
to, »fb*-* >»*^©®£*|S||ff5J?E}££ <fc SMAHU: 
«B§bfeo 

[0214] [£#«©?&]£] ffUBHSS^J 1 fcBMfc b 

jRtpTJs 1 0 0 0°CT*0. 5ttNk HMO*! (SMttK.MM 
fi£i£) ftff-5 J: t) 
[0 2 15] ifciv?* A-#>^7s/i'Sa«C^a* 

[0 2 16] &;fc\ #61itS3l6ltt, ^?L** S 3 0 
%, §»SllSRa#0. 4 0>umT-feofc. 

[0217] mmm 3 ) $iii*«£i££ttfr *> > m 

[0 2 18] &4b% JR-y«»at*JBV>*fc«K Kfls*-* 

[0219] [g^m cstm**) oopis] mmmmm 

> fcfta^bfc. =SMb-^nA* 

[0 2 2 0] <=&<b-£ DA> gMb^* 1 
gCMbTv 0 . 9 //mo 1 

<=8Mb* <J 75 s » ®4b^* >»* : HiMb* 'J :/ 
f>=90 : 1 0 

[0 2 2 1 ] [g#Jf ©AM] gul&QKttl 1 fcEHUfc b 
tH«ftt»4U fr^SBHW*** *5tt> 

T% 8 0 0*CTJ3WHa«SJ«1-*iii:fcJ:t)afe»*#fc. 
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